In this paper, we define generalized order of an entire function of several complex variables in terms of central index and use it to estimate the growth properties of composite entire function of several complex variables with respect to one of the factor of the composition function.
Introduction, Definitions and Notations
We denote complex n-space by C n and indicate its elements (points):
(z 1 , z 2 , ..., z n ) , (|z 1 | , |z 2 | , ..., |z n |) , (r 1 , r 2 , ..., r n ) , (k 1 , k 2 , ..., k n ) by their corresponding symbols z, |z| , r, k etc. Throughout Ω = Ω n stands for a nonempty open complete n-circular region in C n (see §3.3 of [3] ) with center at (0, 0, ..., 0), the zero element of C n . We write |Ω | = {r : r = |z| for some z ∈ Ω } and Ω + = r : r ∈ |Ω | , no r j = 0, 1 ≤ j ≤ n and regard these as subsets of the n-dimensional Euclidean space R n . For any r, s ∈ R n , we say that (i) r ≤ s or s ≥ r, if and only if r j ≤ s j for 1 ≤ j ≤ n, (ii) r < s or s > r, if and only if r ≤ s but r is not equal to s and (iii) r << s or s >> r, if and only if r j < s j for 1 ≤ j ≤ n.
A function f (z), z ∈ C n is said to be analytic at a point ξ ∈ C n if it can be expanded in some neighborhood of ξ as an absolutely convergent power series. If we assume ξ = (0, 0, ..., 0), then f (z) has representation(see [6] and [8] ).
For r > (0, 0, ..., 0), the maximum term µ(r) = µ(r, f ), the maximum modulus M(r) = M(r, f ) and the central index ν(r) = ν(r, f ) = (ν 1 (r, f ), ν 2 (r, f ), ..., ν n (r, f )) of entire function f (z) are given by (see [6] and [7] ).
Also, the central index ν(r, f ) for which maximum term is achieved f and the generalized lower order λ
f of an entire function f are defined as follows:
and λ
When l = 1, Definition 3 coincides with Definition 1 and when l = 2, Definition 3 coincides with Definition 2. In 1988, He and Xiao [5] define the order of an entire function in terms of its central index as follows:
Similarly, the lower order λ f of of an entire function f (z) is defined as
Later in 1999, Chen and Yang [1] define the hyper order of an entire function in terms of the central index in the following manner.
Definition 5. The hyper order ρ f of an entire function f (z) is defined by
Similarly, the hyper lower order λ f of of an entire function f is defined as
So it is interesting to investigate that whether or not the generalized order of an entire function of several complex variables can be define in terms of its central index.
In this paper, we establish that the generalized order (generalized lower order) of an entire function of several complex variables can be defined in terms of its central index. Also we study some comparative growth measure of composite entire function of several complex variables with respect to left (right) factor of the composite entire function based on their central index.
Lemmas
In this section we present some lemmas which will be needed in the sequel. 
Lemma 2.
[6] Let r ∈ |Ω |. Let p ∈ |C n | and be such that p >> (1, 1, . .., 1), while pr = (p 1 r 1 , p 2 r 2 , . . . , p n r n ) still ∈ |Ω |. Proof. Set
By Lemma 1, we see the maximum term µ(r) of f satisfies
Krishna ([6] , Corollary 2.9) proved that ν j (r) is increasing and right continuous in j-th variable for 1 ≤ j ≤ n. Therefore, for any p, r ∈ |Ω | such that µ(r) > 0 and p >> (1, 1, ..., 1), we get for 1 ≤ j ≤ n,
From (1) and (2), we get
By Lemma 2, we have
It follows from (3) and (4) that
where C j (> 0)( j = 1, 2) is a suitable constant.
By (6) 
f .
On the other hand, by choosing p j = 2 for 1 ≤ j ≤ n i.e., p = (2, 2, ..., 2) in (i) of Lemma 2, we have
where
Since {|a k |} is bounded, from (8) we get
where C j (> 0)( j = 3, 4) are suitable constants. By (9) and Definition 3, we get
By (7) and (10), Lemma 3 follows.
In the line of Lemma 3, we can prove the following lemma:
Lemma 4. Let f (z) be an entire function of n-complex variables with generalized lower order λ [l]
f , where l is a positive integer ≥ 1. Then
The proof is omitted.
Theorems
In this section we present the main results of the paper.
Theorem 1.
Let f and g be two entire functions of n-complex variables. Also, let 0 < λ
Proof. Using respectively Lemma 3 and Lemma 4 for the entire function g, we have for arbitrary positive ε and for all sufficiently large values of r 1 , r 2 , ..., r n that
and
Also, for a sequence of values of each of r 1 , r 2 , ..., r n tending to infinity
Using respectively Lemma 3 and Lemma 4 for the composite entire function f • g, we have for arbitrary positive ε and for all sufficiently large values of r 1 , r 2 , ..., r n that
Again, for a sequence of values of each of r 1 , r 2 , ..., r n tending to infinity 
